We define the weighted Carleson measure space CM O p w using wavelets, where the weight function w belongs to the Muckenhoupt class. Then we show that CM O p w is the dual space of the weighted Hardy space H p w by using sequence spaces. As an application, we give a wavelet characterization of BM O w .
Introduction
Meyer [4] described the Hardy space H 1 and BM O via wavelets. He offered several characterizations of H 1 in terms of its decompositions with respect to wavelet bases, and characterized BM O in terms of a Carleson condition on wavelet coefficients. A natural extension is to consider their weighted counterparts. In 2001, Garcia-Cuerva and Martell [2] gave a wavelet characterization of weighted Hardy spaces H p w (R), 0 < p ≤ 1. In this article, we give a wavelet characterization for the dual of H p w (R), 0 < p ≤ 1. In order to do this, we define the weighted Carleson measure space CM O p w and two sequence spaces s p w and c p w . We first show that c p w is the dual of s p w and then obtain that CM O p w is the dual of H p w . As a consequence, CM O 1 w is the same as BM O w , and hence we succeed by an approach different from the one in [5] for the wavelet characterization of BM O w .
Let ψ be an orthonormal wavelet; that is, ψ ∈ L 2 (R) such that the system
is an orthonormal basis for L 2 (R). We define the operator W ψ by
Denoting by D the set of all dyadic intervals I j,k with j, k ∈ Z, and letting ψ I j,k = ψ j,k , we can also write
Henceforth, we always use I and J to denote dyadic intervals. In what follows, we shall work exclusively with the one-dimensional case. For α ≥ 1, we say that ψ belongs to the regularity class R α if ψ ∈ C [α] and there exist positive constants C, r, ε satisfying
Here [α] denotes the greatest integer not greater than α.
The weight functions mentioned in this article refer to the Muckenhoupt A q weights. A weight w ≥ 0 belongs to the class
The class A 1 consists of weights w satisfying for some C > 0 that
for any interval I ⊂ R,
The maximal function f * is defined by
We refer readers to [1, 3] for the details about A q and H p w . The following theorem was proved by Garcia-Cuerva and Martell [2] .
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Remark 1. If w ≡ constant and p = 1, then the above definition reduces to the Carleson condition that characterizes BM O (cf. [4, p. 154] ). Theorem A implies that the wavelet characterization of H p w is independent of the choice of ψ, and hence, by the following Theorem 1, the definition of CM O p w is independent of the choice of ψ, too.
We now state our main result as follows.
x k dx = 0 for k = 0, 1, · · · , [q w /p] − 1 (see [1] ). Thus, we have a wavelet characterization of BM O w and a continuous characterization of CM O p w as follows. Corollary 2. Let 0 < p ≤ 1 and w ∈ A r , 1 ≤ r ≤ ∞. Also let ψ ∈ R α be an orthonormal wavelet with α ≥ q w /p.
(a) For p = 1 and w ∈ A ∞ , f ∈ BM O w if and only if its wavelet coefficients f, ψ I satisfy Carleson's condition:
When the wavelet ψ has compact support, the above characterization of BM O w was given by Wu [5] . Here we offer a different but simpler approach.
Sequence spaces
In this section, we introduce two sequence spaces s p w and c p w , 0 < p ≤ 1. Similarly, c p w is defined to be the collection of all complex-valued sequences For
Then
whereĨ's are the maximal dyadic intervals in B k . Applying the inequality · 1 ≤ · p , we get
where M w is the weighted Hardy-Littlewood maximal function defined by
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Then I ⊂ Ω k for any I ∈ B k . Since theĨ's are mutually disjoint dyadic intervals,
We then apply Hölder's inequality to obtain
We claim that
M w is of weak type (1, 1) with respect to w(x)dx, so w( Ω k ) ≤ Cw(Ω k ) and the claim gives
To prove the claim, by the definitions of S(x) and B k , we have
and 
For {s I } ∈ 2 (S J , dν), Hölder's inequality yields
and hence sup
Taking the supremum over J ∈ D in (2), we obtain {t I } c p w ≤ .
Proof of the main theorem
In this section we show that Theorem 1 follows as a consequence of Theorem 3. Let ψ ∈ R α , α ≥ 1, be an orthonormal wavelet. Define a map P from the family of complex sequences into S by 
